Disposable sensors for rapid screening of mutated genes.
A screening method for rapid detection of gene mutations directly in polymerase chain reaction (PCR) of genomic DNA is described. The method involves the development of a disposable screen-printed gold electrode modified with a thiolated capture probe directly obtained from denaturated PCR genomic DNA, which recognizes (by hybridization) its fully complementary sequence (wild type), giving a signal, whereas no signal is obtained for single-mismatched target (mutant). The detection of the hybridization event is achieved by changes in the metal redox center electroactivity of the complex [Ru(NH(3))(5) L](2+), where L is [3-(2-phenanthren-9-yl-vinyl)-pyridine], at -0.200 V. This complex binds to double-stranded DNA in a very selective form. The method allows discrimination between the wild type and the mutant of gene MRP3 directly in large PCR amplicons extracted from blood cells, without the need to use either synthetic probes or labeled targets. The mutation involves the presence of a single-nucleotide polymorphism (SNP) at base 54 of a 145-base-pair sequence from exon 21 of gene MRP3. Since the presence of this SNP might lead to a variety of hereditary liver disorders, its identification in a rapid and easy form may provide novel therapeutic targets for the future. The screening method proposed has excellent signal reproducibility, with a relative standard deviation of 10%. In addition, with the method developed as little as 6.6 ng/muL PCR product can be detected.